) on thermotropic phase behav iour of phosphatidylcholine bilayers as well as on !H NM R spectra were studied. In order to enhance the effect of counterions on water structure two series of experiments were per formed. In the first one the surfactants were added to the water phase and in the other one directly to lipid phase (a mixed film was formed). The effects o f particular surfactants on the main phase-transition temperature were more pronounced when they were added to the water phase (1st method) instead of the lipid phase (2nd method). Furthermore, in the case of the first method the transitions were found asymmetrical while in the second method nearly symmetrical. It is suggested that surfactant-poor and surfactant-rich domains are formed when surfactants are added to the water phase.
Introduction
The type of counterion proved to be an impor tant factor influencing the interaction of amphiphilic compounds with both erythrocytes and plant lipid membranes. Bromide compounds were found to be more efficient in destabilising model mem branes than the corresponding chloride (Sarapuk et al., 1998; Kleszczynska et al., 1998; Kleszczynska and Sarapuk 1998; Sarapuk et al., 1999).
The greater ability of bromides to destabilize model membranes in comparison with chlorides was attributed to the greater mobility and the smaller radius of the hydrated bromide ion, and consequently to a greater ability to modify the sur face potential of model membranes. Similar results pointing to stronger modifying possibilities of bro mides were also found in monolayer studies of cat ionic and anionic surfactants and their mixtures (Göralczyk, 1993; Göralczyk, 1994) .
The destabilising effect should also be reflected in the phase transitions of phosphatidylcholine bi layers. The objective of this paper was to study the influence of chloride, bromide and also iodide as counterions on the effect of amphiphilic com pound on thermotropic phase behaviour of phos phatidylcholine bilayers. Accordingly, we studied the commonly used surfactants like dodecyltri methylammonium chloride (DTAC), dodecyltri methylammonium bromide (DTAB) and dode cyltrimethylammonium iodide (DTAI).
Two series of experiments were performed. In the first one the surfactants were added to the water phase while in the other directly to the lipid phase (a mixed film was formed). We applied dif ferential scanning calorimetry (DSC), which is widely used to study the effects of cholesterol (McMullen et al., 1993) (Fenske , 1993; Wu , 1996,) that have been applied to study biological and model membranes. 
Materials and Methods

Chemicals
Results
D SC
The effects of DTAC, DTAB and DTAI on the phase transitions of DPPC liposomes prepared by (Fig. 4) . In the case of the 1st method the transition peaks are more broadened and asymmetrical, while in the second method they are less broad and almost symmetrical. After addition of DTAI to liposomes according to the 1 st method the main phase transi tion of DPPC is not only asymmetrical but even separates into two peaks. The high temperature peak can be ascribed to pure DPPC.
The effects of particular surfactants on Tm were more pronounced when they were added to the water phase than to the lipid phase. DTAC shows stronger effect on Tm in the case of the 2nd method, DTAB in the case of the 1st method and DTAI approximately the same in both case.
lH N M R
The effect of DTAB, DTAC and DTAI on !H NMR spectra of liposome dispersion prepared ac cording to the 1 st method and to the 2 nd method are compared in Fig. 5. NMR resonance of the The effects of counterions studied on the influ ence of dodecyltrimethylammonium halides on phase transitions of DPPC as well as on 'H NMR spectra depend on the way a surfactant was intro duced to liposomes. In the case of the 1st method of preparation the transitions were asymmetrical, while in the 2 nd method nearly symmetrical. Asymmetrical transitions may suggest that do mains are formed.
Liposome preparation of 2nd method cause that surfactants are probably uniformly located in the liposome, probably due to the symmetrical transi tions. As it follows from 'H NMR results more surfactants are embedded into liposomes upon their addition to the lipid phase. This may explain why DTAC shows a stronger effect on Tm in the case of 2nd method than 1st method. Anyway, DTAB shows an opposite effect, that is a stronger change Tm in the case of 1st method than the 2nd method. This may be due to water-counterion in teraction.
The results obtained indicate that the influence of a counterion on the interaction of a surfactant with a lipid bilayer was more enhanced when the 
